S activity in the filtered subsample was determined and the solid/liquid partition coefficient (K d , L kg -1 ) was calculated as:
where a ini and a fin are the initial (added) and final activities (Bq) in the total solution, W the weight of soil (kg) and V the volume of solution (L). The K d in the Brazilian soil was 3.2 L kg -1 .The K d in the Beardstown and Edmonton soils was <0.1 L kg -1 -no exact value could be determined because the difference between initial and final activity in solution was too small.
2) Breakthrough curves
The breakthrough of a sulfate pulse (as (NH 4 ) 2 SO 4 ) was determined in a preliminary column experiment. The soils were packed in the same way as for the column experiments described in the manuscript and pre-leached for 2 hours with 1 mM CaCl 2 at a flow rate of 10 mL h -1 . A sulfate pulse was added to the column by using 0.1 M (NH 4 ) 2 SO 4 as influent at a flow rate of 3 mL h -1 for 1 h, after which the columns were leached with 1 mM CaCl 2 at a flow rate of 3 mL h -1 . The effluents were collected at regular time intervals and analyzed for S by ICP-OES (inductively-coupled plasma optical emission spectroscopy). Figure S1 shows the breakthrough curves determined for the Edmonton or Beardstown soils (70 g soil per column). For both soils, almost all added SO 4 -S was leached out after 35 mL. Therefore, 35 mL was used as leaching volume in the main column experiment. 
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3) Fitted and observed leaching curves Figure S3 illustrates the observed sulfate-S leaching (also shown in Figure 3 ) and ES remaining in the column at the end of the experiment (for Exp. 1), and the fitted curves using the parameters given in Table 5 . 
